Snap beans in the developing world by Janssen, W.
:¿ 993t? 
SNAP BEANS IN THE DEVELOPING WORLD 
ｃｃｾ ｫａｉｔ＠
CENTRO DE DOCUMENTACION by 
Willem Janssen 
CIAT 
Bean Program 
INTRODUcriON 
Observers of the Latin American and Asian food 
situation are paying increasing attention to food 
quality issues. Twenty years ago most developnent 
specialists were concerned with producing enough food to 
feed the world's rapidly increasing population. 
Questions o n the quali ty of the produced food were 
secondary. The events during the 80's have .shown that 
the world' s capacity to produce food is in no way 
exhausted. Through the combination of sensible 
agricultura! policy, investments in agricultura! 
infrastructure, improved agricultura! technology and 
better training and extension, food availability in 
these continents, especially rice and wheat, has 
improved greatly. Today highly populated countries like 
India and Bangladesh are capable of being net food 
exporters. 
The world' s food problem, however, is not sol ved. 
The situation in s ub-Saharan Africa, where neither rice 
nor wheat production had great impact, remains critical. 
The purchasing power of the many poor in Asia and Latin 
America is insufficient to provide adequate nutrition, 
and the ongoing vagaries of agricultura! production 
still deeply affect the world ' s small farmers and 
low-income consumers in years of bad harvest. 
In many countries further improvernents of the food 
situation will depend on pr6ducing not only more but 
also better products. Two main arguments support this 
thinking. The first one is that better quality products 
will satisfy more easily the needs for secondary 
nutrients, such as vitamins and minerals. The other 
argument is that the extra value added of improved 
products will al l ow income increases for the 
agricultura! population, allowing their incomes to keep 
up with those in other sectors . 
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Vegetables are a suitable food crop that would 
comply with both arguments. Most of them do not provide 
major amounts of calories and proteins per kilogram, but 
are rich in a variety of vitamins and minerals. While 
they are mostly grown on very small farms, they still 
tend to provide more than average incomes to their 
producers. The increased attention for vegetables is 
evident in FAO's networking activities (e.g., FAO, 
1987), in the discussions within the Consultative Group 
on International Agricultural Research and in the 
increased attention for production systems that combine 
staple foOd and vegetable production (e.g., Zandstra et 
al., 1981). 
Snap beans hold a special place among vegetables 
grown and consumed in developing countries. They are 
eaten in many parts of Asia and Latin America and are of 
increasing importance in Africa. Because snap beans 
belong to the same species as common dry beans, 
Phaseolus vulgaris L., they can be grown in similar 
conditions and with comparable cultural practices. Snap 
beans do not provide the proteins and calories dry beans 
do, but they do provide the vitamins and minerals that 
most staple foods lack. The similar! ty in production 
methods, but the difference in the final product, allows 
producers to supplement (quantity-oriented) staple food 
production with (quality-oriented) vegetable production. 
Snap beans thus provide the ideal crop with which to 
initiate vegetable production in areas traditionally 
relegated to staple food prOduction. 
This paper aims to introduce the role of snap beans 
in the food ｳｾｯｲ＠ of the developing world. A brief 
description of snap beans and other bean vegetable 
products will be followed by the major features involved 
in the production, processi ng, marketing and consumption 
of snap beans in the developing world. Chemical control 
in snap bean farming is particularly high and will be 
discussed in detail. Observations on seed distribution 
and on the effect of agricultura! developnent on snap 
bean production will be made. Finally same suggestions 
for possible snap beán tesearch will be outlined. 
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VEGETABLE BE.AN PRODUCl'S 
In both the developed and the developing world 1.:_ 
vulgaris is primarily consumed as dry beans; however, ｾ＠
vulgaris is also harvested and consumed in its fresh, 
green state ( common in Latin Ame rica and Africa), and 
bean leaves are consumed as a sort of vitamin A-rich 
spinach in Africa (Bittenbender et al., 1984). 
Alternatively, in the case of snap beans, the green pods 
are commonly consumed in their imrnature, preferably 
fiberless state, in Europe , the Americas and Asia. As 
shown in Table l, production, marketing and consumption 
characteristics of green shelled beans , snap beans and 
bean leav es are very different from those of dry beans. 
Dry beans mainly supply proteins and calories. 
The consumption of fresh bean products provides high 
vitamin and mineral levels, in exchange . for decreased 
protein and carbohydrate contents. In many parts of the 
world, vitamin availability is def i cient, causing 
serious problems, even blindness (Davidson et al. , 
1975). Increased consumption of vegetable bean products 
could contribute to improved health conditions. 
The production cycle of dry beans is shorter than 
that of most cereals but still longer than that of the 
vegetable bean products. For this reason green shelled 
beans will be eaten in parts of Africa until dry beans 
become avail able. Cooking time of the immature bean 
products is shorter than that of dry beans, which i s an 
advantage in fuel-deficient regions. The immature nature 
of bean vegetable products decreases postharvest 
storability, which in turn leads to higher marketing 
margins than for dry beans. 
Snap beans are the most i mportant of vegetable bean 
products due to their wide geogra¡Xlical distribution, 
relatively large production and their imminent potential 
as an income source to small farmers. In comparison with 
other vegetables, snap beans are particularly rich in 
vitamin A, calciln, phosporus and !ron. They form an 
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important source of vitamins and minerals to many peop1e 
in the developing wor1d. 
Tab1e l. Characteristics of different edib1e bean 
products. 
Protein 
content (%) 
Ca1oriesjkg 
Vitamin A 
(I.U.jg) 
Water {%) 
Cooking time 
(minutes) 
Days frCIII 
p1anting to 
first harvest 
Yield 
( kgjha) 
Postharvest 
stor abili ty 
Dry 
beans 
20.4 
3,020 
o 
12.3 
120 
90 
700 
medium-
1ong 
Green shel1ed 
beans 
7.0-10.5 
1,040-1,510 
0.4 
58.2-70.0 
40 
55 
1,575 
short 
Bean 
1eaves 
3.6 
360 
10.0-20.0 
86.8 
10 
25 
10,000 
short 
Snap 
beans 
2.1 
290 
2.0 
90.0 
25 
40 
8,000 
short 
Sources: Bittenbender, 1984; Platt, 1977; Instituto 
Nacional de Nutrición, 1967; author's 
estimations. 
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THE IMPORTANCE OF SNAP BEANS 
Statistics on snap beans in the developing world are 
very def icient. The areas of snap bean production per 
farm are so small that harvest data are often anitted 
from agr icul tural production statistics. Where 
statistics are available, production is underestimated 
because of the short cultivation cycle -- if a certain 
area is planted continuously with snap beans, it may 
have produced more than four crops rather than one by 
the end of the year. Instead of estimating the 
importance of snap beans by studying production 
statistics, it is often more useful to examine food 
budget or wholesale market inf low data. Production and 
consumption data for sane countries of particular 
importance, or for which reliable data are available, 
are given in Table 2. 
Snap bean consumption per country is highly 
variable, even within continents. In Latin America, 
Colombia and Chile have high consumption levels but Peru 
has rather low ones. In Asia, China appears to have high 
consumption levels but Indonesia and the Philippines low 
ones. In the latter countries, snap beans are secondary 
to yardlong beans (Vigna sinensis), which are more heat 
tolerant and better adapted to growing conditions in 
these countries as shown by consumption levels of 1.5 
and 2.7 kg per capita, respectively. 
Data on snap bean production in Africa are very 
def icient. Reliable data is only available for a few 
countries in the Mediterranean basin. For other parts of 
Africa, consumption of immature green pods has been 
reported (Due et al., 1984), but estimates of national 
production have not been made. In many parts of Africa 
specif !e snap bean var ieties appear to be absent and 
immature dry bean varieties (with more pod fiber) are 
consumed as green beans. 
In Asia reliable data are available for Indonesia, 
the Philippines and some minar countries. The importance 
of the crop, however, depends on its role in China and 
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India, where almost 40% of the world population is 
living. In China, severa! sources (e. g. Plucknett and 
Beemer, 1981) suggest consumption levels between 1.5 and 
2.5 kg, resulting in a production of almost 2,000 , 000 t; 
however, these sources do not clearly distinguish 
between P. vulgaris and other species. For India the FAO 
Production Yearbook (1986) reports a production of only 
45,000 t, less than lOO g per person annually. This 
seems to underestimate its importance, but better 
production estimates for India have not yet been 
identif ied. 
Among the countries listed in Table 2, snap bean 
production already adds up to almost 2,500,000 t. 
Considering the low figure for India and the nunber of 
countries not included in Table 2, a 3,000,000-t 
estimate of snap bean production in the developing world 
is probable. This implies an average per capita 
consumption in the developing world of 0.9 kg. 
Snap beans are grown for the damestic market as well 
as being produced for export. In 1985 and 1986 the USA 
imported around 10,000 t of snap beans, mainly frcm 
Mexico (USDA, 1986). Somewhat older data for Europe 
( 1978/ 1979) ｳｨｃｾｾｲｊ＠ imports during the winter season of 
around 30,000 t (ITC, 1981). Imports in Europe are 
higher than those in the USA because of the absence of 
suitable winter climates in Europe for snap bean 
production, such as those present in southern USA. 
Although the import volumes in these markets are not 
outstandingly high, they r epresent considerable amounts 
of money because of the high prices paid. 
In both the U.S. and European markets, prices 
fluctuated betwe e n US$750 and US$1350 per t. The chances 
for increasing export-oriented snap bean production 
should be considered rather lCIIrl. The European market has 
becane more diff icult to access wi th the en trance of 
Spain and Portugal in the European Econamic Cammuni ty: 
the American market is increasingly satisfied with 
danestic produce. As will be shown in the consumption 
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section of this paper, domestic consumption growth for 
snap beans 1ooks more promising. 
Tab1e 2. Estimated annua1 snap bean production and 
consumption in se1ected deve1oping countries, 
1980-1985 . 
Yie1ds Production Consumption M a in 
(kgfha) (t) (kg¡capita¡yr ) source* 
Latin America 
Argentina 9,300 41,900 1.3 A 
Brazi1 7,000 92,000 0.7 B 
Chile 7,900 39,500 3.2 A 
Co1anbia 7,000 75,900 2.7 e 
Peru 4,300 6,400 0.4 A 
Africa 
Egypt a, no 117,75 o 2.5 A 
Morocco 10,200 17,880 0.9 A 
Asia 
China** 10,200 1,465,500 1.5-2.5 D 
India** 2,100 44,100 0.1 D 
Indonesia 6, 200 43,498 0.3 e 
Phi1ippines 3,250 19,500 0.4 e 
Turkey** 8,250 404,250 6.0-7.0 D 
* A, Nationa1 Production Statistics; B, Market 1nf1ow 
data; C, Food Budget Survey; D, FAO Production 
Yearbooks 1982-1986. (In case of China, it is not 
c1ear whether the reported figures only concern 
P. vu1garis.) 
** Pre1iminary estimates 
The monetary value of snap bean production in the 
deve1oping wor1d is signif icant. Farm-gate prices tend 
to f1uctuate between US$0.20 and US$0.40 per kg, rough1y 
50 to 100\ of dry bean prices. At the consumer 1eve1, 
prices f1uctuate between US$0 .35 and US$0.55 per kg, 
equa1 to or above dry bean prices. Assuning a snap bean 
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price of 75% of dry beans at the farm level, the total 
farro val ue of the crop in the developing world is sane 
US$900,000,000. At the consumer level, the value would 
be US$1,500,000,000. This equals about 32% at the 
producer level or 43% at the consumer level of the dry 
bean crop in the developing world. These figures should 
be interpreted wi th ca re, beca use the estimations of 
Asian production and consumption are rather rough. 
As in the case of dry beans, snap beans can have 
different growth habits, varying from the determinate 
bush growth habit to the i ndeterminate climbing habit. 
In the developing world the majority of snap beans are 
of the indeterminate climbing type. Although the 
cultivation of this type is difficult to mechanize, it 
offers the advantage to the farmer of higher yields per 
hectare with a harvest spread of sorne six weeks or more. 
This staggered harvesting of snap beans allows the to 
adapt his supply to changing daily fresh market 
condi tions thereby spreading his marketing risk over a 
longer time period. 
Snap beans in the tropics are mainly produced by 
small farmers, due to two factors. Firstly, snap beans 
are often supplied to rather thin and unstable markets, 
subdued by severe quality exigencies. Large farmers 
cannot supply such a market without destabilizing it 
even further, and they also have severe difficulties in 
sufficient attention to quality. Only where snap bean 
production is integrated with a processing or export 
industry (e.g., Turkey), can large-scale farmers start 
to grow snap beans. 
Secondly, snap bean production is very labor 
intensive and, because of the dcminating indeterminate 
climbing growth habit, difficult to mechanize. 
Preliminary production studies in Colanbia, Taiwan and 
the Philippines show labor needs per hectare of 241, 680 
and 580 man-days per crop, which is more than double 
what is needed in a maizejbeans or potato crop ( Table 
3). These labor needs are far higher for climbing beans 
than for bush beans, which can be mechanized almost 
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completely. Market access and production technoloqy 
limitatio ns interact to maintain snap beans as a small 
farm crop. 
Table 3. Production parameters of snap beans and other 
crops, Colombia 1980-1985. 
Labor days Input costs Returns Returns 
(/ha) (US$/ha) (US$/ha) (US$/hajmonth) 
Snap beans 241 1,218 982. 327 
Maizejbeans 108 156 155 16 
Patato 119 625 1,667 278 
Wheat 30 221 32 S 
Bar1ey 35 192 209 42 
Source: CIAT, Bean Economics , interna1 data 
Consequently, snap bean p1ots are small, often less 
than a hectare. Ferti1ity levels of the plots tend to be 
high, due to choice of site or very high inputs of 
organic and inorganic fertilizers. These plots are 
intensively managed and may include five different crops 
in a single year. Snap beans are of ten rotated wi th 
other climbing crops, like tomate and cucumber, because 
this improves the use of the trellising structure. 
The s nap bean grower may cultivate a small but 
costly piece of land, because production is often 
concentrat ed in highly valued areas clase to the urban 
markets. Also, the snap bean grower needs large amounts 
of capital to finance his inputs (seed, fert111zer, 
chemical control means). In the previously mentioned 
production studies, fertilizer costs were more than 
US$500 in Colombia and almost US$400 in the Philippines. 
Chemical control costs were clase to US$200 in both 
cases, while seed costs US$125 in the Philippines and 
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US$280 in Colombia. A final important input, though not 
always paid for, is irrigation water. Snap beans are not 
very drought resistant and the high costs of other 
inputs are only justified if irrigation water is 
available to assure reasonable yields. In case 
production circumstances allow a stable yield, snap 
beans offer a considerable income to the farmer i n 
exchange for the use of a small piece of land during a 
short period of time (Table 3). 
CliEMICAL CONTROL 
Many vegetable species presently grown in the 
tropics, including snap beans, were not specif ically 
developed for those areas but rather were transferred 
directly fram the temperate zones. This is also the case 
with snap beans. Although P. vulgaris originated in the 
tropics, almost all snap bean varieties were developed 
in the USA and Europe. Consequent poor adaptation to the 
tropical medium coupled with intensive cultivation has 
often resulted in high insect and disease pressure. 
Rust, anthracnose and angular leaf spot are major snap 
bean diseases; white fly, leafhoppers, stemborers and 
leafminers are very damaging insects. Insect and disease 
pressure not only decreases the yields of the plot but 
also the quality and value of the produce. 
Snap beans are a highly commercial crop, 
predaninantly grown for the market. Since a successful 
snap bean crop, even on a small area, represents a 
considerable cash income, farmers are willing to invest 
in chemical control. In order to prevent insect and 
disease losses, extremely high and frequent doses of 
insecticides and fungicides are ccmmonly used. Biweekly 
applications have been reported in Indonesia and 
Colombia (e.g., Davis, 1987). 
The intensive chemical control in snap bean 
production is causing a number of problems. Firstly, the 
ecological balance of production areas is di s turbed and 
the sustainability of cropping sys tems comprcmised. As a 
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result of the intensive control methods, pest 
resistance·, resurgence and substi tution occur. In this 
way the existing plant protection problems are often 
exchanged for a new set of often more complicated 
problems. 
Secondly, the high chemical control intensity risks 
poisoning the labor force, affecting not only the 
persons that apply the chemicals, but also those active 
in other cultural practices. Often women of reproductive 
age and children are involved in these activities. 
Thirdly, residual pesticides might put the snap bean 
consumer at risk. The nervous system and other parts of 
the human body might be affected by the intake of 
residuals, even though residuals are reduced by cooking 
the snap beans befare consumption. 
Finally, chemical control becomes a routine 
activity. Farmers do not assess potential damage befare 
spraying but use chemical control preventively. 
Pesticides might be applied when there is actually no 
need for them. This affects the prof itabili ty of snap 
bean production. 
The costs of intensive chemical control does not 
only include the monetary costs of the inputs, but also 
the envirormental costs, the medica! costs of treating 
poisoned people and the human costs from suffering 
irreversible or reversible toxification. Strategies to 
overcome the problems of intensive chemical control are 
urgently needed. Presently integrated control strategies 
appear most appropriate. Thes e strategies could lead to 
decreased chemical control frequencies by monitoring 
s nap bean production and applying chemicals only when 
certain thresholds have been passed. 
Since excessive chemical control is due to 
susceptibility of present ge rmplasm, a program 
breeding for insect and disease resistance, as well as 
for general adaptation to the tropical circumstances, is 
the other necessary component in the developnent 
the 
of 
of 
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integrated control strategies . It should be clear that 
the justification for resistance breeding is very 
different for snap beans than for dry beans. In dry 
beans it is important because farmers cannot pay the 
inputs; in snap beans it is important because farmers 
presently rely too heavily on chemical control. 
PROCESSING 
In the developed countries most snap beans are 
processed before being sold to tbe final consumer. 
Processing most commonly takes the form of canning or 
freezing. In the developing world processing is less 
important for a number of reasons. 
In many countries snap beans can be grown year round 
because seasonal variability is lc:M. Consequently there 
is no specif ic harvest per iod when snap beans become 
available in large quantities at a low price. Neither is 
there a period in the year when fresh snap beans are in 
lc:M supply and command a high pr ice. The feasibili ty of 
processing as a storage mechanism is highly reduced. 
Processed snap beans have shorter preparation time 
and offer increased consumer convenience. In developing 
countries reduced preparation time is not as overriding 
a consideration as it is in developed countries. 
The cost of processing adds considerably to the 
final price of the product. Processed snap beans happen 
to be more expensive than fresh snap beans. Most 
consumers in the developing world are poor and will not 
be attracted by a more expensive substitute, just 
because it is processed. 
A final reason is the difficulty of getting an 
adequate supply of snap beans to be processed. The large 
nunber of farms that are needed to obtain sufficient 
volume will increase the cost of logistic planning and 
will make quality control more camplicated . 
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MARKETING 
· The high perishabili ty of snap beans has strongly 
influenced the evolution of its marketing channels. 
Since there is no stock to draw on to ccmplement or to 
reduce existing daily supplies, the market suffers frorn 
strong price fluctuations. The short growing cycle of 
the crop causes these fluctuations to occur within weeks 
or even days . 
The perishable nature of the product increases the 
risk of postharvest los ses to the snap bean trader. 
These losses take two forms. Becaus e of sales delays, 
the quality of the product might be reduced. Although 
the trader is still able to sell, he will have to do so 
at a discount. At the same time the product will 
gradually lose sane hurnidi ty, which in turn lowers its 
weight, so the trader loses money as the product loses 
water. Al so quali ty deterioration can be so great that 
the crop becomes inappropriate for human consumption. 
This deterioration might be through the occurrence of 
pathogens or through advanced dehydration and 
decolorization of the crop. 
Snap beans are mostly traded in the developing world 
by intermediar les wi th limited sales vol umes. These 
intermediaries are better able to control the quality of 
the product than large traders and make a more effective 
effort in speeding up sales. Besides snap beans, many of 
these traders will handle other vegetable products to 
spread their energies as well as their risks over a 
number of activities. 
Traditional sales outlets such as market places, 
neighborhood shops or street vendors play an important 
role in snap bean distribution. The importance of 
nontraditional outlets, s uch as supermarkets, is 
increasing, especially in Latin America. Snap bean 
dis tribution patterns are developing in much the same 
way as for other vegetable crops. For each country, the 
importance of specific market outlets depends very much 
on the overall developments in food ｾ･ｴ｡ｩｬｩｮｧＮ＠
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The perishability of the crop and tbe smal1 vo1umes 
hand1ed per trader have a marked impact on margins. In 
most countries the pr ice that the urban consumer pays 
wi11 be doub1e or more the pr ice that the farmer 
receives. 
CONSUMPTION: PRESENT ANO POTENTIAL 
Snap beans are consumed in many different ways. Tbey 
are often served alone as a cooked vegetab1e, but might 
also be found in salads, soups or stews. Because they 
are relatively expensive in many countries, snap beans 
are often considered a luxury to be served on special 
occasions. 
Snap beans is ene of a 1arge number of vegetab1e 
crops. The importance of vegetable products in the diet 
increases strong1y witb rising income, which in turn is 
associated wi th the des! re for a more balanced and 
diversified nutrition. In a similar way, the importance 
of vegetables rises when absolute ca1oric needs decrease 
and when availabili ty improves (e. g., in the case of 
rural vs. urban environments}. Most vegetable crops can 
easi1y be substi tuted for eacb otber, in production as 
we11 as consumption, with their consumption 1evels being 
determined by price, qua11ty and compatibi1ity with 
other food sources. To fu11y understand snap bean 
consunption, the influence of income, urbanization, 
price and quality will be analyzed here in more detail. 
Income and snap bean consumption 
Snap bean consumption is strongly income dependent. 
In Indonesia as well as in Brazil, a ten-fold increase 
in income leads to a six- or seven- o1d increase in snap 
bean consumption. In Colombia consumption per capita is 
more than seven times higher in the richest than in the 
poorest income quintile (DRI-PAN, 1981). Among a group 
of major vegetables eaten in Colombia (cabbage, tanate, 
carrot, onion, green peas}, snap bean consumption 
responded most to income growth. 
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The income-dependent nature of snap bean consumption 
suggests that as the developing world advances, strong 
consumption increases will occur . For eve ry 10% income 
growth it might be reasonable to assume a 5% per head 
｣ｯｮｾｵｭｰｴｩｯｮ＠ growth. The validity of this reasoning can 
be found in the US consumption level, which is around 3 
kg per head annually. 
Urbanization and snap bean consumption 
Snap bean consumption tends to be higher in urban 
than in rural areas, mainly due to the higher 
availability' of snap beans but also to the lower energy 
needs in the urban environment. For example, in Manila 
consumption is about 2. 5 times higher than in the rest 
of the Philippines. In Colombia, urban consumption is 
four times higher than rural consumption among the 
poorest consumers and two to three times higher among 
the richest. Brazilian data show similar patterns. 
Desirable or not, urban migra tion is an ubiquitous 
phenamenon in the developing world. In Latin America the 
great majority of the population is already urban and in 
Africa and Asia the move from country to city is 
increasing rapidly. In 1983, 35% of the developing world 
population lived in tcwns, with urbanization proceeding 
at a rate of 1.5% per year. If this tendency continues, 
it will cause a per capita demand growth for snap beans 
(at stable prices) of 0.5% per year. 
Relative prices and snap bean consrimption 
Consunption of s nap beans is strongly determined by 
its price relative to other vegetables. On a per kg 
basi s , snap beans are expensive (as shown in Table 4 f o r 
sorne selected countries). Only in Indonesia snap beans 
were ch eaper than tcmatoes or carrots, probably because 
their price was kept down by competition with the 
yardlong bean. In Colombia sna p beans were cheaper than 
tomatoes because of tomate production problems 
(di seas es). 
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The high snap bean pr ice stems partly from the 
marketing margin, which often makes up more than 50\ of 
the consumer pr ice. Postharvest research to reduce 
marketing costs would be highly appropriate. Another 
part of the high snap bean pr ices can be explained by 
its deficient adaptation and subsequently high 
production costs. This suggests there is considerable 
roan for cost reducing technology, which through pr ice 
reductions might further stimulate consumption. Data 
from Brazil and Colcmbia, where price elasticities of 
0.4 (short-term elasticity) and 0.8 (long-term 
elasticity), respectively, were estimated do confirm the 
potential impact of price reductions on consumption. 
Table 4. Relativ e prices of snap beans and scme other 
vegetables in selected countries in selected 
years. 
Brazil 
( 19 87) 
Colanbia 
( 19 86) 
Snap carrot Tomate Lettuce Cabbage Cauliflower 
beans 
lOO 85 57 124 28 63 
lOO - 114 161 36 84 
El Salvador lOO 48 95 128 26 66 
( 1982) 
Indonesia lOO 113 121 - 49 70 
( 1984) 
Peru lOO 55 87 
( 1985) 
Venezuela lOO 59 54 101 54 66 
(1983) 
Sources: Wholesale and retail price statistics fram 
different countries. 
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Snap bean quality 
Many different types of snap beans are grown and 
sold: flat, semiflat or cylindrical pods; curved or 
straight enes; short or large ones; light green, dark 
green or yellow enes; small-, intermediate- or 
large-seeded enes. Pods can be hairy or smooth, 
completely fiberless or not so. Most markets have 
specific requests regarding these characteristics. 
Additionally most markets appreciate a uniform, fresh, 
clean, insect- and disease-free appearance. 
At first glance one might expect similar quality 
requests for snap beans in ｴｨｾ＠ developing world and for 
snap beans in developed countries. In North America and 
Western Europe snap beans should be fiberless, without 
s eed development or air hales and as tender as possible. 
In the developing world, however, quali ty requests are 
not necessarily the same. Consumer surveys in Bogota, 
Colombia, showed that consumers in the low-income strata 
prefer snap beans with well developed seeds and are 
willing to compramise on the amount of fiber (CIAT, Bean 
Econanics, internal data). For these consumers snap 
beans wi th well developed seeds still supply vitamins 
and minerals but provide more energy and a greater sense 
of repletion than fiberless, seedless snap beans. 
Supplying snap beans with quality characteristics 
conforming to the local market is a maj or key to 
increasing consumption. Varietal improvement is an 
important means to this end but needs to be canbined 
with good agronomic and postharvest management. Varietal 
improvement efforts should take into consideration that 
for the first 20 years most snap beans in the tropics 
will be supplied to the fresh market. 
SNAP BEJ\NS AND AGRICULTURA!. DEVELOPMENT 
Snap bean consumption is strongly dependent on 
income per capita and urbanization degree. It improves 
the quali ty of the die t. At the same time snap beans 
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offer a high income per hectare to predaninantly small 
farmers. Since snap bean production technology has 
certain parallels to dry bean production technology, it 
is a crop that facilitates the transition of poor small 
agricultura! producers to wealthier vegetable prod ucers . 
Snap beans appear highly compatible with 
agricultura! development. Its development potential can 
be most easily exploited in small farm production 
regions, located close to urban markets. In these areas 
snap beans might form one of the first crops i n the 
development of intensive, less land dependent production 
systems. As can be observed in the highlands of the 
Philippines and Indonesia, snap beans might afterwards 
be replaced by even higher value crops, such as 
ornamental flowers. 
The advantage of climbing snap beans in the fresh 
market and the problems of mechanizing its production 
have made the crop a small farm, labor demanding 
production activity. Development of snap bean production 
can bring considerable benefits to producers whose 
resources will not permit an adequate livelihood in 
traditional agriculture. There is 11 ttle chance that 
large farmers will move into snap bean production in 
case the market potential expands, because the cultural 
practices of the crop do not fit their needs. 
Snap bean development is strongly dependent on the 
timely availability of seed. Snap bean producers will 
very probably also grow other vegetable crops and will 
switch between these crops according to market 
expectations. The econanic harvest ccmes available in 
the form of pods and not in the form of seed. Although a 
farmer can leave part of his field to mature, this will 
decrease bis cash income and will occupy the plot for 
another month. 
In such a situation it cannot be reasonably expected 
that the farmer saves bis own seed. Since snap beans 
have a short growing cycle, there is a large influence 
of seed quality on the health of the crop and therefore 
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on the final production. Seed availabili ty is essential 
to permit year-round planting and to allow faoners to 
harvest their whole crop in the form of green pods. The 
integration of snall farmers in a well functioning seed 
system is also instrumental for the introduction of 
improved varieties. 
IMPLICATIONS FOR RESEARCH 
Snap beans presently grown in the tropics are often 
poorly adapted to the existing agro-ecological 
conditions. The imported varieties in current use are 
susceptible to many diseases or are sensitive to 
photoperiod length. Often they do not flower 
suff icien tly well or the growth habi t becan es deformed 
in tropical conditions. Genetic improvement is a key to 
the develo¡:ment of better snap bean production systems. 
Adaptability and disease resistance should have highest 
priori ty, while insect resistance, yield poten ti al and 
nutrient efficiency should have second priority. Drought 
resistance or nitrogen fixation ability should not 
receive majar attention, because the intensive 
production systems where snap beans are found most often 
have access to irrigation and fertilizers. In the 
genetic improvement of snap beans the importance of 
consumer quali ty character is tics cannot be 
overemphasized. The final value of a snap bean crop is 
strongly def ined by the pr ice that the consumer is 
willing to pay. 
The lead time for genetic improvement is relatively 
long. In the meantime cultural practices should be 
developed to provide temporary solutions to adaptability 
and resistance problems. By the time improved genetic 
material becomes available, research into cultural 
practices can be directed towards enhancing the 
potential of the improved varieties. Cultural practices 
research involves the developnent of integrated pest 
control and biological pest control strategies. 
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Rotational patterns with other vegetable crops is a 
second area of attention. In certain areas weed control 
might be critical. Development of cheap trellising 
systens would have a large impact on snap bean 
production costs. 
A third important area of research would be 
postharvest management. This involves the development of 
appropriate packaging methods in order to prevent 
bruising, methods to prevent humidity losses and 
wrinkling and methods to prevent pathogenic development 
on the pods. 
A final area of attention should be the production 
of high quality seed. What are the conditions at which 
this seed can best be produced and what are the optimal 
seed treatments before it is planted? Other questions 
include the relation between seed color and vigor, the 
location specificity of varieties and the optimal 
distribution mechanisms of improved seed. 
Snap beans are underresearched in developing 
countries, unlike sane other vegetable crops such as 
tomatoes and onions. Effective research could improve 
the appropriateness of the crop in these countries. 
Consequently, the availability of the crop could improve 
strongly, allowing present snap bean growers to earn a 
better income, while encouraging other small farmers to 
start obtaining part of their income from snap beans. 
COncurrently such research could contribute to increased 
vitamin availability for the urban segments of the 
developing world. 
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AOO BOTANY, TAXONOMY 
ANO GEOGRAPHICAL DISTRIBUTION 
0001 
7 102 ｃａｒｾＮ＠ D. J . and SKENE, K. G. M. Diauxic crowtb c:urves-of seeds with speda1 
reftrtnc:t to frtncb btans (Piul#olus vulgaris L.). Australian Joumal of Biological 
Sciences 14:1-12. 1961. Engl., S uro. Engl., 28 Refs., lllus. 
Phastolus vulgaris. Pocb. Sttd. Antbtsis. Embryo. Growth. Cotyledons. 
The results of growth studies of pods and seeds of a variety offrench beans, Phastolus vu/garis L., 
are reported. Pod growtb coro menees immediately after anthesis and is completed in 16-17 days. 
Seed growth begins about 9 days after anthesis; and irrespective of whether fresh wt, dry wt, or 
1ength is measured, it is diauxic, 2 phases of high growth rate being separated by a lag phase. 
During the phases of high growth rate, growth is initially exponential but eventually declines. The 
lag phase lasts about 3 days, from about the 20th to 23rd day. The literature shows that diauxic 
growth probably oocurs in many seeds although few studies have been sufficientJy detai1ed to 
reveal it. At the onset of the lag phase, extensive mod ifications are initiated in the metabolism of 
the seed and fruit, leading to the changes associated with seed maturation (such as a fall in sucrose 
in pea seeds and of water content of bean pods), which ha ve been widely reported in literature. 1 t is 
suggested that mechanical restriction imposed by the surrounding structures causes the g rowth 
rate of ｴｾ＠ embryo to slow down ( onset of lag phase). During the lag phase a considerable revision 
of the pattc:m of metabolism of the seeds must talce place; when growth is resumed, all those 
changes associated with the onset of maturity begin. During this final phase, growth ofbean and 
pea embryos must depend on continued growth of the seed coat, which may be regulated by the 
hormone production of the embryo itself. (Au thor's summary) AOO 
0002 
11188 COERTZE, A.F. lntroduc:tory aspects on the production of peen beam. 
Farming in South Africa. Series: The cultivation of vegetab1es in South Africa. 
Green Beans and Green Peas no. A.1/ 1977. 3p. Engl., lllus. 
PhaStolus vulgarls. Taxonomy. Production. Yields. Consumption. South Afrlca. 
Brief infonnation is given on the taxonomic posltion, plant characteristics regarding con-
sumption, economic importance, and production areas of green beans in S. : ..frica. Between 
1970-73 production was cstimated at 27,300 t and for 1975, 9000 t were processed !roro 
a total production of 37,000 t. Transvaal and Cape Province, that have green bean pro-
cessing industries., are t he highest producing states; other states of minor importance are 
Orange Free State and Natal, whose production is for the domestic market. (Summary by 
C.P.G. Trans. by L.M.F.) AOO JOO 
0003 
11975 LEE, J .M. A study offactors influenc:inc interlocular cavitation in pocls of snap 
bean (Phastolus vulgaris L .). Ph.D. Thesis. Minneapolis, University of Minnesota, 1973. 
149p. Engl., Sum. Engl , 107 Refs., lllus. 
Phaseolw vulgaris. Pods. Cultivan. Cell struc:ture. Plant anatomy. Field uperimmts. Host-
plant resistance. Poddinc. Plant tlssues. Anthesis. Yíelds. lntu1ocular cavitation. Sttd. 
Developmental anatomy and the effect of cultural and environmental factors on the incidence of 
interlocular cavitation (IC), the formation of cavities between the seed locules, in french beans 
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